Objectives: Clear cell odontogenic carcinoma (CCOC) is a rare aggressive cancer of the oral cavity. Diagnosis is mainly by excluding other pathologic lesions containing clear cells. Perineural invasion may be an important feature in this lesion.
INTRODUCTION
Clear cell odontogenic carcinoma (CCOC) is a rare aggressive carcinoma of the oral cavity. 1 There are no net pathologic criteria to distinguish this carcinoma from the other clear cell carcinomas. 2 Good workup to rule out the metastasis of clear cells to the oral cavity, mainly from the kidney, and an appropriate immunohistochemical plane to reach a correct diagnosis are necessary. 3 Clear cell odontogenic carcinoma was first described by Hansen et al. CCOC often involves the mandible and most often occurs in female patients. 5 Recurrence and metastasis can occur years after the excision of the primary lesion. 6, 7 Diagnosis is often challenging because there are no pathognomonic histopathologic criteria. In this stage, the pathologist confronts a clear cell neoplasm. 8 In this article, workup and surgical management are discussed with a case report.
PATIENT & METHODS

Patient
The patient was a 42-year-old female who was referred by her dentist for "loose teeth in the left mandible". On panoramic radiographic examination there was a radiolucent lesion in the mandible with hanging tooth appearance and ill-defined borders; spiked root resorption of mandibular premolar teeth was apparent ( Figure 1 ). Intraoral examination revealed good oral hygiene, with loose mandibular left premolar teeth. On physical examination, there were no enlarged neck lymph nodes. There were no systemic diseases, with a negative history of cigarette smoking and alcohol intake. There was no alteration in lower lip sensation. Incisional biopsy was performed under local anesthesia. Workup: Abdominal sonography was carried out to evaluate the possibility of metastasis from kidney. Mammography was ordered to rule out any possibility of occult primary breast cancer. Chest x-ray was ordered to evaluate lung metastasis from the intraoral carcinoma and/or detection of primary lung cancer with probable metastasis to the oral cavity. Contrast enhanced neck CT scan was carried out to evaluate neck lymph nodes and also thyroid and parathyroid endocrine glands (Figure 4 ). The lesion was centrally located in the mandible in posterior region. Potentialof perineural invasion around the inferior neurovascular bundle was probable; therefore, safe margins for this nerve were also considered in surgical treatment planning.
The surgical specimen was subjected to detailed histopathological examination. The surgical margins were negative and perineural invasion was present. The patient underwent a course of radiotherapy, and has remained asymptomatic in the first-year follow-up.
Methods: We performed a literature review. We paid attention to the CCOC and perineural invasion in the search of English language literatures in the Pubmed.
RESULTS
Analysis of previously reported cases of CCOC revealed that Up to 2014 there were 74 reported CCOC cases in English articles cited in PubMed.
4,9-13 There was only one previous report of perineural invasion.
14 The present case is the second report. But in the present case, Immuno stains for cytokeratin 7 showed strong positivity, and none were positive for CD 10, vimentin, and CK 20.
DISCUSSION
Submental flap was introduced by Martin in 1993. 28 After that many modifications of this flap have been presented. [29] [30] [31] The presented case; submental flap was a suitable option for soft tissue reconstruction. It has appropriate hairless skin paddle (in females) for coverage of reconstruction plate and replacement of resected mucosa. It is not bulky so the need for flap revision and plate exposure is not a concern. Bridging the mandibulectomy segment in the lateral region of the mandible by reconstruction plate without bone grafting in malignant lesion is asimple and acceptable method. 32 The resultant skin scar is the same length as necessaryfor placement of reconstruction plate even if the flap is not in the plane. Removal of excess submental chin by this flap also has esthetic beneficial effects. Skin flap incision allows concomitant access to the neck for SOHND.
Perineural invasion (PNI) is one of the established prognostic factors for adenoid cystic carcinoma (ACC) and squamous cell carcinoma (SCC). 33 PNI is tropism of tumor cells for nerve bundles in surrounding tissues. It is a form of metastatic tumor spread that leads to more local recurrence, increasing the probability of neck lymph node metastasis. PNI has a negative effect on surveillance rate. 34, 35 The concept of PNI has beena known entity for more than 150 years but its clinical significance has been noticed from three decades ago. 36 There are two famous definitions for PNI; at the first is Batsaki definition in 1985:"Tumor cell invasion in, around and through the nerve" and Liebig et al's definition in 2009: "The finding of tumor cells within any of the three layers of the nerve sheath." 37, 38 Accepted pathologic mechanism for neural extension is secretion of certain growth factors by cancer cells and the presence of receptors in nerve sheath. 39 Neurotropic malignancies are melanoma, polymorphous low grade adenocarcinoma of salivary glands (PLGA), adenoid cystic carcinoma, prostate and pancreatic cancers. 40 When the cancer has central position in the mandible and in close proximity to the inferior alveolar nerve, then involvement of this nerve should be considered by the surgeon. Ina study by Ariji et al. 41, 42 on 5 patients with central SCC of the mandible, there were perineural invasions in 4/5 of patients, which is much higher than PNI in mucosal SCC (27%).
Extension of carcinoma via this route (PNI) to the CNS is possible. In the presence of PNI related to the inferior alveolar nerve, involvement of the mandibular branch of trigeminal nerve and extension to the cranium through the oval foramen should be considered. 43 MRI that shows nerve enlargement and CT scan that shows enlargement and/or destruction of oval foramen are useful aids. 44, 45 Anatomical location (proximity to the inferior alveolar nerve) is related to increased incidence of PNI; therefore, intraoperative control with nerve biopsy and frozen section is necessary in such situations. 46 Lip sensation alteration, such as numbness (paresthesia, tingling, formication and pain) is a warning sign for the potential involvement of the inferior alveolar nerve in central mandibular lesions, located in bone between the mental and mandibular foramina. 47, 48 However, it should be considered that perineural invasion is a process with slow progression and it is possible that despite extensive PNI, there is no sign of lip numbness (like the case presented here). Review of literature for PNI and CCOC revealed just only a histopathologically proven PNI. 32 The importance of PNI in the case presented and the effect on treatment planindicate the need for more radiographic investigation of the nerve canal, an increase in the extent of surgery, incorporation of radiotherapy to the protocol and the need for more attention to neck dissection.
CONCLUSION
Clear cell odontogenic carcinoma needs a special immunohistochemical protocol and complete workup to reach a correct diagnosis. Combination of titanium reconstruction plate and orthograde submental flap is a good choice for reconstruction of the lateral mandibular segment and provision of soft tissue coverage after wide surgical resection. Perineural invasion should be considered in central lesions of the mandible. 
